A computer-aided layout program MISHA has been developed for the layout of thick-film substrates. The program consists of several modules to carry out the various steps involved in the layout process. A complete layout is produced starting from a library of available components and the network-description of the circuit. Manual interference of the user with the program is possible at every step in the layout process. The program is written in standard FORTRAN IV and runs on a PDP 11/40 minicomputer.
INTRODUCTION
A number of computer aided layout programs already exist mainly for MOS-and PCB-design. [1] [2] [3] [4] In order to make computer aid feasible, they all simplify the layout problem by imposing certain restrictions on the cells, respectively packages, which are used.
MOS-design
Most MOS-design computer aided layout programs start from a library of standard cells. The restrictions that are usually imposed on these cells are that all cells should have approximately equal heights and that all pins should be situated along the top-side and the bottom-side of the cells. These restrictions make it possible to perform a placement of the cells on the substrate in rows with all the pins facing clearly definable routing-channels. Because the routing-channels can be clearly defined a channel-router can be used. Channel-routers are very efficient because it is very easy to implement the interchanging of equivalent pins on a cell and the mirroring of a cell in order to obtain an optimal layout.
PCB-design
Most PCB-design programs assume the use of dual-in-line packages. Placement of the packages on the board in rows again results in clearly definable routing-channels that are routed one channel at a time. Figure   1 ). In the final layout this symbolic representation allows the component to be placed in the middle of the rectangle.
It is not until the end of a session that the library is actually updated and only if the user requires it.
Otherwise the session has had no effect on the library whatever actions were taken during the session. (Figure 2.b A very powerful feature of the routing algorithm implemented in MISHA is the ability to make a contact with a resistor along the whole top or bottom side without specifying beforehand a specific coordinate. This means that the program is able to select the optimal coordinates for contacts in order to minimize the total interconnection length, the number of vias and (most important) the congestion probability.
It is easy to implement routing underneath the components. In this case not the borders of the components but the pins that block an expansion should be generated as obstacles. 
CONCLUSION
The program MISHA is especially suited for the layout of hybrid circuits to be realized by means of thick-film technology. It differs from almost all existing MOS-and PCB-design programs because it imposes no restrictions on the dimensions of the components and allows the pins to be situated along the four sides of the components. These differences are evident during the placement and the routing. Whereas in MOS-and PCB-design everything is simplified to a linear problem, here quadratic problems are handled. This is possible by the use of several new algorithms, among which the line-expansion algorithm is the most important one. At present work is done to guarantee a placement without any overlapping between the components and to guarantee a 100% complete routing. These problems are related. To solve them it will be useful to impose maximum dimensions rather than absolute dimensions on the substrate. The problem becomes even more difficult if a layout on only one layer is required. Then we have to solve the planarity problem and this implies a completely different approach to the computer aided layout of hybrid circuits.
